Most medical school graduates have education debt, or debt incurred both during medical school as well as any premedical/undergraduate debt. In addition, the average amount of education debt per medical school graduate is increasing. Among medical school graduates in 2011, 86% had education debt at graduation, averaging $161,290-the highest total to date.
Among these indebted graduates, 23% of those at private medical schools graduated with loans of $250,000 or more. 1 Controlling for inflation, the average education debt for an indebted medical school graduate in 2011 was nearly 3.5 times greater than it was in 1978. In the mid-1990s, very few indebted medical school graduates had education debt even approaching $162,000; for the class of 2011, this amount was the median. 2 A common assumption about specialty choice is that education debt plays a key role-specifically, pulling physicians away from the relatively lower-paying primary care fields and toward the more lucrative specialties. However, the scientific literature includes no definitive proof that education debt significantly influences the career choices of most medical students and residents. Some research suggests that debt may have a marginal influence but that it is typically overwhelmed by other factors, including demographics, personal interest in a specialty's content and/or level of patient care, desire for the "controllable lifestyle" offered by some specialties, and exposure to a strong role model in a specialty. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Other research reports that education debt has no discernible influence on specialty choice. [13] [14] [15] [16] The evidence is stronger that the income potential of various specialties influences specialty choice, but, again, other factors carry more weight. [17] [18] [19] [20] [21] [22] The few articles that consider the actual economics of education debt repayment for a physician are either outdated 23, 24 or based on a household with a single wage earner following only a standard 10-year repayment plan. 25 In this study, we examined the actual economics of loan repayment in the context of a physician's household income and expenses to determine whether education debt level should affect specialty choice. We hope that our study will offer new, and perhaps surprising, insights into the economic viability of a primary care career for a physician with today's standard level of education debt. Our analysis should inform policy makers and medical students alike, as misperceptions about the feasibility of education debt Abstract Purpose Some discussions of physician specialty choice imply that indebted medical students avoid choosing primary care because education debt repayment seems economically unfeasible. The authors analyzed whether a physician earning a typical primary care salary can repay the current median level of education debt and meet standard household expenses without incurring additional debt.
Method
In 2010-2011, the authors used comprehensive financial planning software to model the annual finances for a fictional physician's household to compare the impact of various debt levels, repayment plans, and living expenses across three specialties. To accurately develop this spending model, they used published data from federal and local agencies, real estate sources, and national organizations.
Results
Despite growing debt levels, the authors found that physicians in all specialties can repay the current level of education debt without incurring more debt. However, some scenarios, typically those with higher borrowing levels, required tradeoffs and compromises. For example, extended repayment plans require large increases in the total amount of interest repaid and the number of repayment years required, and the use of a federal loan forgiveness/repayment program requires a service obligation such as working at a nonprofit or practicing in a medically underserved area.
Conclusions
A primary care career remains financially viable for medical school graduates with median levels of education debt. Graduates pursuing primary care with higher debt levels need to consider additional strategies to support repayment such as extended repayment terms, use of a federal loan forgiveness/ repayment program, or not living in the highest-cost areas.
repayment can lead to faulty assumptions about specialty choice.
Method
In 2010-2011, to gauge the ability of recent medical school graduates to repay their current levels of education debt without incurring additional debt, we analyzed the household finances of a fictional couple over their lifetime, using sophisticated financial planning software.
For our fictional indebted physician, "Dr. Median," we created three career tracks: one as a primary care physician and two as higher-paying specialists (comparable to physicians in psychiatry or obstetricsgynecology and in general surgery), each with a comparable starting salary (see Appendix 1). Dr. Median was married to an employed, college-graduate spouse of the same age. They had two children and remained married until their deaths at 85 years old. We compared scenarios with various combinations of education debt and participation in federal loan forgiveness/repayment programs, such as the National Health Service Corps (NHSC), while accounting for the impact of a high-cost residential area such as Boston, Massachusetts, versus a more moderate-cost area such as Denver, Colorado.
To clearly demonstrate the impact of medical school debt only, Dr. Median did not have undergraduate/premedical debt or consumer debt, such as credit card debt. National data support this scenario: Only 35% of medical school graduates in the class of 2011 reported premedical debt, and those who did reported a median amount of $18,000. 1 Additionally, only 26% of medical school graduates reported having noneducation debt (including car loans, residency search loans, or other consumer debt that was not a home mortgage), reporting a median amount of $9,150. 1
Time line
Dr. Median entered medical school in the fall of 2006 and graduated in the class of 2010 at age 27. In the primary care career track, she then entered a three-year residency, earning the median resident stipend (see Appendix 1). In the specialist career tracks, Dr. Median spent the appropriate length of time in residency then earned the median starting salary for that specialty. Her spouse graduated from a four-year college in 2006 with education debt and a starting salary typical for a college graduate in that year. Their first child was born during Dr. Median's residency when she was 28 years old, and their second was born three years later after she entered private practice. Both children entered four-year colleges at 18 years old.
Education debt
We analyzed four education debt levels: $150,000, $200,000, $250,000, and $300,000. Among indebted medical school graduates in the class of 2011, in overlapping categories, 59% had education debt of $150,000 or more, 33% had $200,000 or more, 15% had $250,000 or more, and 5% had $300,000 or more. 1, 2 In addition, because of capitalizing interest, the loan repayment balance would be much greater than the original amount borrowed. For example, with forbearance (i.e., no payment, but interest accrues) during a three-year residency, $150,000 borrowed increases to over $200,000 to repay after residency, whereas $300,000 becomes nearly $425,000. With a longer residency, these repayment totals would be even larger.
Repayment scenarios
The loan repayment scenarios that we modeled included the standard 10-year plan and the extended 25-year plan. An extended plan would result in a much lower monthly loan payment than a standard plan but much more total interest paid over the longer repayment period. We assumed forbearance during residency with these plans because, currently, indebted medical residents have two options for addressing their education debt during residency: forbearance or payment, most likely via income-based repayment (IBR). If an indebted medical school graduate selects forbearance, then a standard or extended repayment plan would be most likely after residency. If he or she selects IBR, then continuing in that program would be most likely after residency. As a side note, selecting forbearance or an extended 25-year repayment plan would have no major impact on the borrower's credit score.
We also modeled a number of scenarios in which Dr. Median participated in the NHSC loan repayment program, a federal program in which primary care and other health providers receive funds to repay their education loans in exchange for service of at least two years full-time (see Table 1 ). For both the standard and extended repayment plans, we modeled two to seven years' participation in the program (a dozen separate scenarios).
The final repayment scenarios that we modeled included two new programs: IBR and public service loan forgiveness (PSLF). Introduced in 2009, these federal programs are available to all borrowers in the Direct Loan program and are particularly appealing for physicians with high education debt levels. IBR is a repayment plan that links a borrower's repayment to his or her income, meaning that a physician could begin repayment during residency with a feasible monthly payment. PSLF cancels a borrower's remaining loan balance after he or she has made 10 years' worth of monthly payments while employed at a nonprofit. A physician could start in this program during residency and continue afterward by working at a nonprofit. While participating in PSLF, a borrower's monthly payment can follow IBR guidelines, ensuring a manageable monthly payment regardless of debt or income levels.
In total, we analyzed 384 different scenarios: 16 repayment plans at 4 different debt levels for 3 different career tracks in 2 different locations (Boston, Massachusetts; and Denver, Colorado).
Software
We modeled all our scenarios using ESPlanner (Economic Security Planner Inc., Boston, Massachusetts), an economics-based personal financial planning software program developed by one of us (L.J.K.) and other economists. 26 The program has over 10,000 household users, is used by dozens of financial planners nationwide, and has been highly rated in numerous articles over the last 13 years, including by Money Magazine and the Washington Post. 27, 28 ESPlanner calculates a household's sustainable living standard by considering how much the household will earn over its lifetime and appropriating spending and saving accordingly. For example, the software recommends saving when the household has relatively more disposable income, so it does not suffer a living standard decline even with the onset of increased financial obligations.
Household spending model
We began our analyses with the fixed annual, after-tax sums that, based on ESPlanner's rigorous economic calculations, would be available to Dr. Median's household after accounting for three major expenditures: education debt repayment, financing a house, and saving for college for their children. Next, we constructed a realistic, comprehensive household spending model based on median data in federal statistics for households at this income level and encompassing dozens of typical expenditures (see Appendix 1). We applied this household spending model to the fixed annual sums available to determine how much discretionary income would remain for Dr. Median's household after accounting for the cost of food, clothing, health care, entertainment, etc.
For example, in Scenario 1 ($150,000 borrowed, forbearance during residency, standard repayment afterward) for the primary care career track, when the couple are 32 years old, their gross income is roughly $194,000 ($150,000 for Dr. Median, $44,000 for her spouse, in 2010 dollars), with a net of $81,500 after taxes and the three major expenses (education debt repayment, financing a house, and saving for college for the children). From that total we subtracted the household spending model sum of $68,100 for that year ($5,675 monthly) and were left with $13,400 ($1,100 monthly). We defined discretionary income as the amount that the household had remaining after accounting for the cost of both the three major expenses and our household spending model. In the above-mentioned scenario, at age 32, Dr. Median's discretionary income would be $13,400 ($1,100 monthly) and, at age 40, $42,000 ($3,500 monthly).
The specific amounts for various categories in the household spending model were less important than having a framework to evaluate Dr. Median's ability to repay her education debt while meeting normal expenses and saving for major future expenses. We kept the household spending model constant across the three career tracks, despite the income differences, to be able to accurately compare the impact of each track.
Because ESPlanner specifies a fixed annual amount available to the household, its output can be compared with the results from a variety of other household spending models. Indeed, we conducted several sensitivity analyses adjusting spending in various categories, and the results validated the robustness of our household spending model. We also constructed a separate spreadsheet with independent calculations for taxes and the three major expenses, and the resulting yearly household net income was in alignment with the ESPlanner output.
Results
Tables 2 and 3 summarize the repayment scenarios across the three career tracks that we modeled for Dr. Median's household.
In Scenario 1 ($150,000 borrowed), Dr. Median chose forbearance during residency, followed by a standard 10-year repayment plan, requiring her household to make the maximum monthly payment after she completed her residency. In this scenario, while living in Boston with a $145,000 primary care starting salary, her household would have $1,100 per month in discretionary income two years into practice at age 32. In Denver, her household would have $1,500 per month (see Table 2 , Scenario 1). Because this scenario requires the largest monthly loan repayment and our model suggests that her household could manage it, we did not include the results of the other repayment plans at this borrowing level in this report as these would allow even more monthly discretionary income.
Scenario 1 would result in an even higher level of monthly discretionary income if Dr. Median pursued a non-primarycare specialty. For example, psychiatry or obstetrics-gynecology would afford her $3,200 per month with a $195,000 T2,T3 Basic two years of service, with the option for additional years of service with approval and availability. Payments of $60K (two years of service), $40K (third and fourth years), $30K (fifth and sixth years), and $15K (seventh year). Per NHSC guidelines, funds can be applied to remaining loan principal three months after enrollment in the program. Income-based repayment (IBR) Borrowers in the federal Direct Loans program with a "partial financial hardship" (if the standard 10-year monthly payment amount at the time the borrower enters repayment is greater than the monthly payment determined by the IBR formula).
Loan repayment is based on income and family size and is capped at 15% of household income that exceeds 150% of the federal poverty guideline for the family size and location. After 25 years of qualifying payments in the program, any remaining debt is forgiven.
Public service loan forgiveness (PSLF)
Employed full-time in a "qualifying public service job" which includes 501(c)(3) nonprofit organizations, such as all U.S. MD-granting medical schools and most teaching hospitals, and other jobs. Only applies to loans in the federal Direct Loans program, but does include Stafford loans, Grad PLUS loans, and consolidation loans.
Monthly payment amount is determined by IBR formula. Program forgives (cancels) any loan balance that remains after the borrower has made 120 monthly payments, or 10 years' worth. Payments made during residency likely count toward the 120-payment limit. Payments do not have to be consecutive. Tables 3 and 4 , we show only selected Boston scenarios for comparison purposes because these higher-income households seem economically capable of living in an expensive city and managing the most financially challenging repayment option that we modeled-$300,000 borrowed and repaid via a standard 10-year repayment plan.
Discussion
The scenarios that we modeled indicate that recent medical school graduates with the median amount of education debt ($160,000) can enter primary care, raise a family, live in an expensive urban area, and repay their debt in 10 years without incurring additional debt, provided their household income is comparable to the spending model that we used, which was based on median statistics. To achieve all of these goals at the $200,000 debt level, however, a primary care physician would need to consider an extended repayment plan and/or a federal loan repayment program, such as IBR or the NHSC. To achieve these goals at debt levels of $250,000 or more, a primary care physician would need to consider living in a more moderately priced area and/or choosing an extended 25-year repayment plan or a multiyear commitment to a federal loan forgiveness/repayment program.
In general, the more a medical student borrows, the more likely it is that he or she will need to consider repayment options other than a standard 10-year repayment plan if he or she lives in an expensive urban area. Not surprisingly, each such choice involves trade-offs. For example, an extended repayment plan results in a lower monthly payment but much more interest paid over the repayment period. IBR bases the monthly payment on the household's income but, for maximum benefit, requires payment during residency when the household's income is at its lowest. PSLF offers the possibility of loan forgiveness but only after 10 years of working in a government or nonprofit position. The NHSC offers generous loan repayment sums but requires at least two years of service in an NHSC-approved position in a health professional shortage area, which can be urban or rural.
If Dr. Median pursued a higher-paying specialty, we found that her household could manage her education debt repayment without incurring further debt while living in any city and using any type of repayment plan for any level of education debt included in our models. extreme level of education debt while pursuing primary care, but she would likely need to consider options such as living in a lower-cost area and choosing a 25-year extended repayment plan with its larger interest amounts, or participating in a federal loan forgiveness/repayment program. Although physicians have historically shown little interest in loan repayment programs, such as the NHSC, recent federal budgets have included considerably more overall NHSC funding, which may trigger increased interest among new medical school graduates.
We recommend that future research efforts focus more directly on the influence of education debt on specialty choice by exposing undecided medical students to the economic details of the education debt repayment options to determine whether they report that this information influences their decision making.
Potential repayment challenges
Although education debt levels for indebted medical school graduates in the classes of 2009-2011 remained stable, if they were to increase in the coming years at a rate comparable to those that we have seen historically, an increased number of indebted graduates, particularly those pursuing primary care, might need to consider repayment options beyond the standard 10-year repayment plan, which could make primary care less attractive to some graduates.
If a household's income were less than that in our model, which is based on median statistics, because of a lower income level for either spouse, the household would face challenges managing their education debt repayment, particularly if they chose a standard 10-year repayment plan while living in an expensive city. In addition, if a household were to maintain a living standard above that of our model, which for some items is based on federal statistics for households in the "$70,000 and above" category, it would be faced with challenges to balance loan repayment with living expenses.
PSLF programs
For all levels of borrowing, the PSLF repayment scenarios (Scenarios 9, 17, and 25) seem to be among the most financially advantageous, because the household's monthly IBR loan repayment would be tied to its income, not its debt, and, per the program's guidelines, a sizeable portion of the loan balance would be forgiven after 10 years of repayment. However, there is an opportunity cost to this program in that it requires employment at a nonprofit where the income potential for a physician would likely be lower than if the physician were in private practice. Thus, over 10 to 20 years, the short-term financial gain afforded by the program's loan forgiveness potential could be outstripped by the long-term financial advantages of having a higher annual salary each year. Although a full accounting of this opportunity cost is beyond the scope of our study, the scenarios that we modeled mask this trade-off because the starting salaries that we used were based on data from physicians in private practice, not those working for a nonprofit. Physicians considering PSLF would likely benefit from consultation with certified financial planners to evaluate the program in the context of their individual loan portfolios and potential career paths.
Limitations
First, our findings are based on a financially savvy household that follows the ESPlanner guidelines on optimal spending and saving levels to minimize the financial shock of major future expenses, such as purchasing a home or having a child. In scenarios with forbearance during residency, our models had the household saving during residency to prepare for loan repayment and other expenses after residency. For residents and early-career physicians who are not as financially savvy or disciplined as our fictional household, our findings may represent an optimistic assessment of a primary care physician's ability to repay such education debt levels without increasing her household's debt. However, if the household were to maintain a standard of living below the assumptions of our household spending model, augment the household income, or choose a location with a lower cost of living, managing debt repayment would be easier than we predicted.
Second, in our sensitivity analyses, family planning decisions had the greatest impact across scenarios. For example, we found the decision to start a family later or space children farther apart to be financially advantageous. Alternatively, we found that having more than two children strained some scenarios where high levels of borrowing were repaid via a standard 10-year repayment plan in an expensive city. Thus, a household that makes different family planning decisions than Dr. Median's might not follow the scenarios that we modeled.
Third, we assumed continuous NHSC support, if any NHSC support, in our scenarios. The loan repayment program, though, offers no guarantee beyond the initial two-year commitment, as participants must amend their contract each additional year, which is subject to the availability of appropriated funding for the program. Thus, our scenarios that modeled NHSC support beyond two years would not hold true for physicians who receive only the initial two-year commitment.
Fourth, all our scenarios included a married working couple with children, and our conclusions followed from that baseline assumption. The following scenarios, which are beyond the scope of our study, would generate different outcomes and conclusions: an indebted MD who remains single; a married MD whose spouse does not have an income, works part-time, or has significantly more debt than the amount we modeled; a married MD who experiences a divorce; an MD married to another MD with medical school debt of his or her own; or an MD who is much older at the start of medical school. These scenarios provide interesting opportunities for future research.
Conclusion
Our economic modeling of a physician's household income and expenses across a range of medical school borrowing levels in high-and moderate-cost living areas shows that physicians in all specialties, including primary care, can repay the current median level of education debt. At the most extreme borrowing levels, even for physicians in comparatively lowerincome primary care specialties, options exist to mitigate the economic impact of education debt repayment. These options include an extended repayment term or federal loan forgiveness/repayment program, such as IBR, PSLF, and the NHSC. Each option, however, has its own trade-offs. Our findings are important because, regardless of the degree to which education debt and/or income expectations influence specialty choice, medical students and new physicians should understand the long-term financial implications of their career choices. For students at four-year undergraduate colleges, slightly less than half at public schools and more than half at private schools had "any student loans." 32 Debt amount reflects the mean total for a 2006 college graduate. 33 We used prevailing historical interest rates for a 2006 college graduate.
Retirement savings
Both Dr. Median and her spouse contribute 3% of their annual salary to their retirement account, which their employer is assumed to match.
Standard contribution figure.
Housing rental
Couple assumed to rent until 2017, four years after completion of residency in the primary care career track. Their all-inclusive monthly expenditure for rent equals $1,138.
The median gross rent for Suffolk County, Massachusetts, according to U.S. Census data, was $1,126 in 2008 dollars. 34 Figure presented in 2010 dollars.
Housing purchase
In 2017, the couple purchases a house in the Boston area at the 2010 median price of $400K, comparable to many higherhousing-cost communities in the United States. Using a current median as the price in 2017 implies that the value of the house over the next seven years would increase only at the rate of inflation. To represent a lower-cost housing purchase, we also analyze a median priced house purchased in Denver for $225K.
Based on the median selling price of a detached singlefamily home in the Greater Boston area ($402K) for 2010 first quarter. 35 Based on the median sales price of an existing single-family home in the Denver-Aurora metropolitan area ($224,800) for 2010 first quarter. 36 
Additional housing expenses
Additional housing expenditures include annual property taxes (1.19% in Boston and roughly 0.52% in Denver), 0.5% in annual homeowner's insurance, 1% in annual maintenance costs, and 3% in closing costs. The house is financed via a 30-year fixedrate mortgage at a 6% interest rate with a down payment of 5% (from household savings) and no points.
The annual property tax figures are the official fiscal year 2010 tax rate for the cities of Boston 37 and Denver. 38 The remaining numbers are our assumptions, which we believe fall well within normal ranges.
Food expenses
Annual food expenditures for the household are calculated using the "liberal" food plan from a U.S. Department of Agriculture publication.
June 2009 monthly data 39 were used to represent the annual average, then were multiplied by 12 to produce an annual number for the analysis.
Other household expenses
All other household expenditures-alcohol, furniture and household supplies, apparel and services, all transportation expenses including car payments and maintenance, health care and insurance, entertainment, vacation expenses, personal care products and services, reading materials, cash contributions, and other miscellaneous expenditures-were based on the only federal survey with data on the complete range of consumer spending.
U.S. Bureau of Labor Statistics Consumer Expenditure Survey. 40 We used the expenditure data for households based on income and the "$70K and above" category. We calculated all noncollege expenses for children from age 1-19 using the U.S. Department of Agriculture report entitled Expenditures on Children by Families. 41
College savings
The household saves $80K for college expenses for their first child (who starts college in 2029) and borrows $80K just before college for the second child (who starts in 2032), repaid across 20 years at a 6.8% interest rate. This assumes that the household contributes $20K per year per child to college expenses.
A 2008 report by Sallie Mae/Gallup found that higher-income ($100K+) families reported spending for college, on average, more than $21K per year via a mix of savings, current income, and borrowing. 42 (Appendix Continues)
